Inhibition of yeast exoglucanases by glucosidase inhibitors.
Castanospermine, 1-deoxynojirimycin, and N-methyl-1-deoxynojirimycin, three well-characterized inhibitors of the glucosidases involved in the processing of N-linked oligosaccharides, did not affect the biosynthesis or the secretion of exoglucanases (EC 3.2.1.58) from Saccharomyces cerevisiae and Candida albicans but inhibited the activity itself. Regardless of the substrate used, laminarin or p-nitrophenyl beta-D-glucoside (pNPG), all three inhibitors proved to act in a competitive manner. Castanospermine was the most potent inhibitor, with Ki values ranging from 0.16 to 0.5 microM for three different purified yeast exoglucanases. The inhibition caused by 1-deoxynojirimycin and N-methyl-1-deoxynojirimycin was poorer, but still significant. By contrast, the glucosidase inhibitors did not show any action on a partially purified endoglucanase (EC 3.2.1.39) Candida albicans. A purified exoglucanase from Basidiomycete QM 806, which was specific for laminarin, was unaffected by castanospermine but it was still inhibited in an uncompetitive manner by 1-deoxynojirimycin and N-methyl-1-deoxynojirimycin. The presence of castanospermine in the culture medium of growing yeasts did not have any effect on yeast growth in spite of the fact that, under the conditions used, the external exoglucanase was fully inhibited. None of the yeast exoglucanases hydrolyzed the glucan synthesized in vitro by membrane preparations derived from either yeast. These results support the concept that yeast exoglucanases are glucosidases that also attack laminarin, rather than glucanases capable of attacking pNPG.